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Annotatsiya. Ushbu magola qavariq shakldagi karyer bortlarini kompleks tahlil qilish asosida
bortlarning eng xavfsiz trayektoriyasini aniglashga bag ‘ishlangan. Eksperimental ma’lumotlar asosida
bortlarning xilma-xil o ‘Ichamlari(balandlik va kengligi) bo ‘vicha ularning turli xil shakldagi
trayektoriyasi aniglangan. Ushbu trayektoriyalarni analitik ifodalash magsadida eng kichik kvadratlar
usuli qo ‘llanilib, ular n-darajali algebraik funksiya yordamida approksimatsiya gilingan. Ushbu
yvondashuv  eksperimental —ma’lumotlar  bilan  matematik model o ‘rtasidagi  og ‘ishlarni
minimallashtirish(matematik modellashtirishda nazariy model bilan eksperimental ma’lumotlar
o ‘rtasidagi farqni eng kichik qilish) va real karyer borti profiliga maksimal darajada yagin bo ‘Igan egri
chizigni aniglash imkonini beradi. Keyingi bosqichda hosil gilingan funksional bog ‘lanishlar asosida
korrelyatsion tahlil amalga oshirilib, karyer bortlari geometriyasi bilan ularning bargarorlik
ko ‘rsatkichlari o ‘rtasidagi statistik bog ‘liqlik darajasi baholandi. Natijada bort trayektoriyalarini n-
darajali funksiya bilan yaqinlashtirishga asoslangan hamda korrelyatsion bog ‘liglikni hisobga oluvchi
matematik model ishlab chiqildi. Ushbu model yordamida turli geometrik parametrlar uchun bortlarning
eng bargaror va xavfsiz shaklini aniglash imkoniyati yaratilgan. Shuningdek, ushbu model asosida
karyer bortining barqarorligini ta’'minlaydigan bir nechta muqobil geometrik shakllar yoki optimal
konfiguratsiya tanlash mumkinligi ko ‘rsatilgan.

Kalit so‘zlar: qavariq, kompleks tahlil, approksimatsiya, korrelyatsion tahlil, empirik, regressiya,
algoritm, relyef, bort konturi, profil.

MATEMATHYECKAA MOJIEJIb KOPPEJISAIMOHHOT'O AHAJIM3A TTPU
OIIPEJIEJIEHUM BBIITYKJIONH ®OPMbI BOPTOB KAPHLEPA
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Annomauus. /lannas cmamos noceéaujeHa onpeoenenuio Haubonee 6e30nacHol mpaekmopuu Oopmos
Ha 0CHOBe KOMNJIEKCHO20 aHAIU3a 60pmoes Kapbepa 6binyKiol gpopmul. Ha ocnose sxkcnepumeHmanbHbix
O0anHbIX onpedesieHbl mpaeKmopuu 6opmos paziudHou hopmol NO UX PA3TULHBIM pA3MeEpPaM (vicome u
wupune). [na ananumuueckoco npeocmagieHus SMux mpaeKmoputi Obvll UCNOAb308AH Memoo
HAUMEHbUWUX K8AOPAmMos, KOmopbvle annpoKCUMUPOBATIUCL C HOMOWbIO ancedpaudeckou Qyukyuu N-i
cmeneHu. Jlannvili n00X00 NO36015€m MUHUMUSUPOBANb OMKIOHEHUS MeNCOY IKCNEPUMEHMANbHbIMU
OaHHLIMU U MAMEMAMUYECKOU MOOENblo (NpU MAmemMamuiyeckom MoO0eIuposanuu coeiams pasHuyy
MedHcOy meopemudeckol MoOenvlo U IKCHePUMEHMATbHLIMU OAHHBIMU MUHUMATbHOU) U Onpeodenums
KpUBYI0, MaKCUMAIbHO NPUDTIUNCEHHYIO K pedllbHoMY npogdhunio bopma kapvepa. Ha credyrowem smane
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ObLL NPoBedeH KOpPenayUOHHbIN AHAIU3 HA OCHOBe NOJVUEHHbIX (DYHKYUOHANbHLIX 3A8UCUMOCMell U
OYyeHeHa CcmeneHb CMAMUCMU4ecKol 3a8UCUMOCIU MedcOoy 2eomempueli OOpmog Kapvepa u
nokazamensamu ux ycmouuusocmu. B pe3ynbmame Ovina paspabomana mamemamuyeckds MoOeb,
OCHOBAHHASL HA ANNPOKCUMAYUU OOPMOBbIX mMpaeKkmopuil yHkyuetl N-ii cmeneHu u yYyumolearouyas
Koppenayuonnyto 3asucumocms. C HOMOWBIO OAGHHOU MOOeNU CO30aHA BO3MONCHOCIb ONpedeleHUs
Haubonee ycmouuugou u 6e30nacHou Gopmvl 6OpPMoOE O PA3TUYHBIX 2e0OMEeMPULEeCKUX Napamempos.
Taxowce nokasamo, 4mo HA OCHOBE OAHHOU MOOENU MOJNHCHO 8blOPAMb HECKOIbKO AlbMEePHAMUBHBIX
2eoMempuieckux Queyp Uiy ONMUMAIbHYI0 KOHpuUaypayuro, obecneuusaruyio ycmouyueocms 6opma
Kapvepa.

Kniouesvie cnoea:. evinykiocms, KOMNIEKCHbIU AHAIU3, ANNPOKCUMAYUS, KOPPETAYUOHHLIU AHANU3,
IMAUPUYECKULL, pecpeccus, aneopumm, peivegh, 6opmogotl KoHmyp, npohus.

MATHEMATICAL MODEL OF CORRELATION ANALYSIS FOR
DETERMINING THE CONVEX SHAPE OF OPEN-PIT MINE SLOPES

Norov Gulomjon Mirzogolib ugli
Senior Lecturer, Oriental University, Navoi, Uzbekistan

Abstract. This article is devoted to determining the most safe trajectory of the sides based on a
comprehensive analysis of the convex-shaped quarry sides. Based on experimental data, the trajectory
of various shapes of the sides was determined according to their various dimensions (height and width).
For the purpose of analytical representation of these trajectories, the least squares method was used,
and they were approximated using an algebraic function of degree n. This approach allows minimizing
the deviations between the experimental data and the mathematical model (minimizing the difference
between the theoretical model and the experimental data in mathematical modeling) and determining the
curve as close as possible to the profile of the real quarry side. At the next stage, a correlation analysis
was carried out based on the obtained functional relationships, and the degree of statistical dependence
between the geometry of the quarry sides and their stability indicators was assessed. As a result, a
mathematical model was developed that takes into account the correlation dependence, based on the
approximation of flight trajectories by an n-th power function. With the help of this model, it is possible
to determine the most stable and safe shape of the sides for various geometric parameters. It is also
shown that, based on this model, it is possible to choose several alternative geometric shapes or optimal
configurations that ensure the stability of the quarry side.

Keywords: convex, complex analysis, approximation, correlation analysis, empirical, regression,
algorithm, relief, sideline contour, profile.

Kirish. Ochiq usulda foydali gazilmalarni
gazib olish jarayonida karyer bortlarining bargaror-
ligini ta’minlash konchilik sanoatining muhim
muammolaridan biri hisoblanadi. Karyer bort-
larining geometriyasi, xususan ularning balandligi,
kengligi va konfiguratsiyasi tog‘ jinslari massivi-
ning mexanik xossalari bilan birgalikda bortlarning
geomexanik  barqgarorligiga  sezilarli  ta’sir
ko‘rsatadi. Bortlarning noto‘g‘ri tanlangan geo-
metrik parametrlari tog* jinslari deformatsiyasi,
siljish jarayonlari hamda texnogen qulashlar xavfini
oshirishi mumkin. Shu sababli karyer bortlarining
eng xavfsiz va barqaror trayektoriyasini aniglash
konchilik ishlarining xavfsizligi hamda iqtisodiy

samaradorligini ta’minlashda muhim ilmiy-amaliy
ahamiyat kasb etadi.

So‘nggi yillarda konchilik ishlari jarayon-
larini tahlil qilishda matematik modellashtirish
usullari keng qo‘llanilmoqda. Aynigsa, karyer
bortlarining real geometrik shaklini aniglash va
ularning bargarorligini baholashda analitik hamda
sonli usullar samarali natijalar bermogda. Bunday
yondashuvlar yordamida eksperimental o‘lchov
ma’lumotlari asosida karyer borti profilining
matematik ifodasini aniglash hamda uning optimal
shaklini baholash mumkin.

Mazkur tadgigot ishida gavariq shakldagi
karyer bortlarining trayektoriyasini aniglash, ularni
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matematik jihatdan tavsiflash hamda ularning
barqarorligini baholash masalalari ko‘rib chiqilgan.
Tadgigotning asosiy magsadi  eksperimental
ma’lumotlar asosida karyer bortlari trayek-
toriyalarini matematik modellashtirish va korrel-
yatsion tahlil yordamida ularning eng barqgaror
hamda xavfsiz geometrik shaklini aniglashdan
iborat.

Adabiyotlar tahlili va metodi. Karyer bort-
larining bargarorligini baholash masalasi konchilik
geomexanikasining muhim yo‘nalishlaridan biri
hisoblanadi. Turli tadgigotlarda bortlarning barga-
rorligi tog® jinslarining fizik-mexanik xossalari,
geologik sharoitlar hamda karyerning geometrik
parametrlari bilan bog‘liq holda o‘rganilgan. Ushbu
jarayonlarni tahlil gilishda geomexanik modellar,
empirik formulalar hamda matematik model-
lashtirish usullaridan keng foydalanilgan.

limiy tadgiqotlarda karyer bortlari shaklini
aniglash uchun turli analitik va sonli yondashuvlar
taklif etilgan bo‘lib, ular orasida approksimatsiya va
regressiya usullari alohida ahamiyatga ega.
Xususan, eksperimental natijalar asosida olingan
ma’lumotlarni matematik funksiya yordamida
ifodalash uchun eng kichik kvadratlar usuli keng
go‘llaniladi. Ushbu usul eksperimental ma’lumotlar
bilan matematik model o‘rtasidagi farqlarni mini-
mallashtirish orqali eng mos funksional bog‘la-
nishni aniglash imkonini beradi.

Shuningdek, geometriyaviy parametrlar bilan
geomekanik barqarorlik ko‘rsatkichlari o‘rtasidagi
bog‘liglikni  aniglashda  korrelyatsion  tahlil
metodlari muhim rol o‘ynaydi. Bunday yonda-
shuvlar yordamida karyer bortlarining geometrik
shakli bilan ularning barqarorligi o‘rtasidagi statis-
tik bog‘lanish darajasini aniglash hamda eng
optimal shakIni tanlash mumekin.

Birog mavjud tadgigotlarning aksariyatida
karyer bortlari trayektoriyasining matematik ifodasi
va uning barqarorlik ko‘rsatkichlari bilan o‘zaro
bog‘liqligi yetarli darajada kompleks tahlil qilin-
magan. Shu sababli gavariq shakldagi karyer
bortlarini matematik modellashtirish va ularning
optimal trayektoriyasini aniglash masalasi dolzarb
ilmiy muammo bo‘lib qolmoqda.

Tadgigot jarayonida karyer bortlarining
gavariq shaklini aniglash uchun eksperimental
ma’lumotlar asosida matematik modellashtirish
usullaridan foydalanildi. Bortlarning balandligi va

kengligi bo‘yicha olingan diskret nuqtalar karyer
borti trayektoriyasining boshlang‘ich ma’lumotlari
sifatida gabul gilindi.

Mazkur trayektoriyalarni analitik jihatdan
ifodalash maqgsadida eng kichik kvadratlar usuli
go‘llanilgan. Ushbu usul yordamida eksperimental
ma’lumotlar asosida karyer borti konturini ifoda-
lovchi funksional bog‘lanish aniqlanib, u n-darajali
algebraik funksiya yordamida approksimatsiya
gilindi. Natijada eksperimental ma’lumotlar bilan
matematik model o‘rtasidagi og‘ishlar minimal-
lashtirilib, real karyer borti profiliga maksimal
darajada yaqin egri chiziqg hosil gilindi.

Keyingi bosgichda hosil gilingan funksional
bog‘lanishlar asosida korrelyatsion tahlil amalga
oshirilgan. Ushbu tahlil yordamida karyer bortlari-
ning geometrik parametrlari  bilan ularning
barqarorlik ko‘rsatkichlari o‘rtasidagi statistik
bog‘liglik darajasi baholandi. Korrelyatsion koeffit-
siyentlar yordamida turli geometrik konfigurat-
siyalar uchun bortlarning bargarorligi tagqoslanib,
eng magbul trayektoriya aniglash imkoniyati
yaratilgan.

Natijada eksperimental ma’lumotlar, eng
kichik kvadratlar usuli va korrelyatsion tahlilga
asoslangan matematik model ishlab chigilgan.
Ushbu model karyer bortlarining turli geometrik
parametrlarida ularning bargaror va xavfsiz shaklini
aniglash imkonini beradi.

Tadgigot natijalari.

1-jadval
Korrelyatsion tahlil va eng kichik kvadratlar usuli
uchun eksperimental ma’lumotlar
X Xo X1 X2 X3 Xn
y Yo Y1 Y2 Y3 Yn

Eksperimental ma’lumotlar asosida umumiy

holatda berilgan eng kichik kvadratlar modeli

8(ag, aq,ay, ... ap) =2 lag + a1x; +
axt+ ... ta,x!' — y;]? > min (1)
yordamida karyer bortining qavariq shaklini

aniqlash bo‘yicha korrelyatsion tahlil qilinishida
foydalanildi. Xususan y(x) = ag + a;x + a,x?,
ag,aq,a; —? kvadrat funksiya bilan
yaginlashtirishning korrelyatsion tahlili negizida
karyer borti gavariq shakllari baholangan.

Bort gavariq shaklini baholashda sonli model
asosida korrelyatsion tahlil bajarilgan.

Masalan, kavadrat funksiyani
algoritmi quyidagicha:

aniglash
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2-jadval
Kvadrat funksiyani aniglash uchun
eksperimental ma’lumotlar

X 0 4 8 12 16
y 0 9 14 18 20
y =y(x) kvadrat funksiya orqali
yaginlashtirishning:
y(x) = ap + ayx + a,x? (2)
gy, aq,a, — noma’lumlar bo‘lib, ushbu

noma’lumlarni topish talab qilinadi.

§(ag, ay,az) = Tiolag + arx; + ax} —
yil?> > min ©)

bunda quyidagi y = y(x) funksiyani o‘zi
mavjud emas.

Bu funksiyani x, =0, x; =4, x, =8, x3 =
12 va x, = 16 nuqtalardagi giymatlari berilgan.

y = y(x) funksiyani o‘zini qurish murakkab,
shu sababli uning o‘rniga boshqa ko‘phad
quramiz(bu ko‘phad kvadrat funksiya ko‘rinishida
bo‘ladi). Kvadrat funksiyani qurishda ag, a4, a,
koeffitsiyentlarni  topish tushuniladi. Topilgan
koeffitsiyentlarni (2) ga qo‘yib dissertatsiyaga
qo‘yilgan karyer bortining qavariq shaklini aniqlash
bo‘yicha korrelyatsion tahlil natijalari olinadi.

(2) ni qurishda ag,a;,a, noma’lum
koeffitsiyentlarni shunday giymatini topishimiz
kerakki (3) [ag + a,x; + a,x? — y;]% ayirmaning
kvadrati bilan minimum bersin. Buni topish uchun
6(ay, aq,ay) o‘zgaruvchili funksiya deb qaraladi.

[ao + a;x; + ax? — y;]* ayirmaning kvad-
ratiga. minimum berish deganda &(ag, aq,a,)
funksiyaga minimum berish masalasiga
almashtiramiz:

6(ay,aq,a,) » min.

Ko‘p o‘zgaruvchili funksiyaga minimum
berish masalasi quyidagicha bajariladi: a,, a4, a,
larni tanlashda ushbu

05(ap,a1,a,) _

aao O
66(a0,a1,a2) _
ot = g @
66(a0,a1,a2) — O

aaz
xususiy hosilali tenglamalar sistemasidan foyda-
laniladi.
(Zfzo[ao +aix; + azxiz —yil? 210 =0

(Zfzo[ao +a;x; + azxiz - yil? 211 =

Ciolag + ayx; + ax? — y;1%)g, =0

2-Yiolag +ax; +axf —y)-1=0
2-Yholag + ayx; + axxf —y;) ~x; =0
2-Yiolag + ayx; +axf —y) - xf =0
Yiolag + ax; + axxf —y;) =0
Yio(aox; + a;xf + ax} — x;y;) = 0 (5)
izo(@ox? + a;xi + axx} — xfy;) = 0
tenglamalar sistemasini quyidagi
Yhoao + Cloxda, + Gl xPa, = Xy
{(2:-*0 x)a + CoxDa + Cloxda, = ioxy  (6)
ChoxDay+ CloxP)ay + o xHDa, = B x2y;
sodda ko‘rinishga keltiriladi.

(6) tenglamalar sistemasining noma’lumlar
oldidagi koeffitsientlarni berilgan eksperimental
ma’lumotlar jadavalidan foydalangan holda aniq
giymatini hisoblab chiladi.

Yioao = (Biox)ag = xgae + xPag +
xdag + x3ag + xdag = (2§ + x) + x5 + xJ +
xNag=1+1+1+1+1)ay, = 5a,

Yt oXi=Xot+x; tx,+x3+x, =0+
44+8+12+16 =40

toxi=xt+xP4xi+xi+xi=0%+
42 + 8%+ 122 4+ 162 = 16 + 64 + 144 + 256 =
480

Poxi=xd+3+3+x3+x3=0%+
43 +83+123+ 163 =64 +512+ 1728 +
4096 = 6400

toxt=xi+txf+xy a3 +xi =0+
4* + 8* + 12* + 16* = 256 + 4096 + 20736 +
65536 = 90624

5a, + 40a; + 480a, = Y1, v;
40a, + 480a, + 6400a, = Yi,x;V;

480a, + 6400a, + 90624a, = Yi,x2y;

in0Yi=Yo+tyi+ty2+ys+y, =0+
9+ 14+ 18+ 20 =61

Yo XiVi = %Yo + X1y1 + X2, + X33 +
XY, =0:-0+4-9+8-14+12-18+ 16"
20=36+ 112+ 216 + 320 = 684

o Xy = x5yo + xfy1 + x5y, + x5y +
x2y, =02-0+4%2-9+8%-14+122-18 +
162:20=16-9 + 6414 + 144 - 18 + 256
20 = 144 4+ 896 + 2592 + 5120 = 8752

Hisoblashlar natijasida topilgan barcha
koeffitsiyentlarning natijalaridan foydalanib (6)

uchun uch noma’lumli
5ay + 40a; + 480a, = 61

40a, + 480a, + 6400a, = 684 ©)
480a, + 6400a, + 90624a, = 8752

(6%)
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tenglamalar sistemasi tuzildi. uchun
i 4 2 2 :
3-jadval Yi-olao + arx; + axi — yi]* - min
Kubik splayn va kvadrat funksiya bo‘yicha orqali karyer bortining optimal shakli
hisoblangan giymatlar tagqoslanishi aniglandi.
X 1 2 3 4 5 X, = -
D" 5 5 5 e 3-jadvalda h = 0,5 gadam bilan Karyer
05 | 1342085 | 1377441 | 1252441 | 1,062643 | 1,02536 | 1,3925 .. .. . . T ¢
1| 2675781 | 2,742746 | 2492746 | 2515429 | 2,398857 | 249 bortining kengligi va balandligiga bog‘liq bo‘lgan
15 | 3,991699 | 4,083775 | 3.708775 | 3.7485 358275 | 3.5525 ; ;
2 528125 | 5388393 | 4,888393 4,952 4,748 458 kubik Splayn [1]1 [2] va tu2|lgan kvadrat
25 6,535645 | 6,644461 | 6,019461 6,116071 5,888393 55725 1 1 i 1 1 1 1
3 | 7,746004 | 7,839844 | 7,089844 | 7,230857 | 6,997714 | 6,53 funks_lyanlng tengh“ nuqtalardagl mos qumatla“
35 | 8903809 | 8,962402 | 8,087402 | 8,2865 806975 | 7.4525 keltiri |gan .
4 10 10 9 9,273143_| 9,098286 | 834 ) ) ) )
45 | 11,02881 | 10,94482 | 9.819824 | 10,8008 | 10,07711 | 9,1925 Korrelyat3|on tahlil usuli 0rqa|| splayn
5 | 11,99609 | 11,80636 | 10,55636 1 11 1001 . . .. .
55 | 12,91064 | 1250842 | 1122342 | 1172436 | 11,86296 | 10,7925 funk5|yalar graflklarlnl taqqoslash orqall karyer
6 | 1378125 | 13,33482 | 11,83482 | 12,36343 | 12,67086 | 1154 L : c s
65 | 146167 | 1402937 | 1240437 | 12,0305 | 1343075 | 12,2525 bortining optimal shakli olindi.
7 | 1542578 | 14,69587 | 12,94587 | 1343886 | 14,14971 | 1293 50
75 | 1621729 | 1534814 | 13,47314 | 1390179 | 14,83482 | 13,5725
8 17 16 14 1433257 | 1549314 | 1418
85 | 17.78076 | 16,66162 | 14,53662 | 14,7445 | 16,13175 | 14,7505
9 | 18,55850 | 17,32868 | 1507868 | 1515086 | 16,75771 | 15.29
95 | 1933057 | 17,9323 | 1561823 | 1556493 | 17,37811 | 15,7925
10 | 2009375 | 18,64732 | 16,14732 16 18 16,26
105 | 20,84521 | 19,2829 | 16,6579 | 1646503 | 18,62861 | 16,6925
11 | 2158203 | 108923 | 17,1423 | 16,95886 | 1926171 | 17,09
11,5 | 22,30127 | 2046720 | 17,50229 | 174715 | 19,80525 | 17,4525
7 23 21 18 17,09657 | 2052514 | 17,78
125 | 2367627 | 2148486 | 18,35986 | 1852679 | 21,14732 | 18,0125
13 | 2433208 | 21,02578 | 18,67578 | 19,05486 | 2175771 | 18,33
135 | 24,97021 | 22,32903 | 18,9540 | 195735 | 22,35225 | 185525
14| 2559375 | 22,70089 | 19,20089 | 2007543 | 22,92686 | 18,74
145 | 26,20557 | 23,04764 | 1942264 | 2055336 | 2347746 | 18,8925
15 | 2680859 | 23,37556 | 19,62556 21 24 19,01 . .
155 | 2740576 | 23,0002 | 1981502 | 21,4003 | 2449161 | 19,0025 1-rasm. Beshta holat uchun 3‘Jadva|da keltlrllgan
e = e e splayn funksiyalarning grafiklari.
7 22,44686 | 25,80571
175 22,74107 | 26,0089
18 23,016 26,58 30
185 23,2755 | 2694625
19 2352343 | 27,30286 2
195 23,76364 | 27,65304
20 24 28

(7) tenglamalar sistemasini Ms Excel dasturi
yordamida yechimini olamiz. Bunda teskari
matritsa usulidan foydalaniladi:

A-X=B
Qo
X=(a1|=4"1-B
a,

=MOBP(C4:E6) buyrug‘i orqali A~ topiladi:

0,885714 —0,19286 0,008929
A‘1=<—O,19286 0,077679 —0,00446)
0,008929 -0,00446 0,000279
So‘ngra =MYMHOX(CS8:E10;G4:G6)
buyrug‘i orqali A~! - B ning natijalari kelib chigadi:
Ao 0,257143
a; | =| 2,296429
az —0,06696

Topilgan ay, a,,a, koeffitsiyentlar y(x) =
ag + a;x; + a,x? funksiyaning koeffitsiyentlari
bo‘lib, ushbu funksiya quyidagi

y(x) = 0,257143 + 2,296429x; —
0,06696x7 (8)

ko‘rinishga hosil gilindi. Ushbu funksiyadan
foydalanib korrelyatsion tahlilni amalga oshirish

2-rasm. Beshta holatdan uchtasi uchun tanlab
olingan 3-jadvalda keltirilgan splayn
funksiyalarning grafiklari.

30
25

20
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3-rasm. Uchta holatdan ikkitasi uchun tanlab
olingan 3-jadvalda keltirilgan splayn
funksiyalarning grafiklari.
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4-rasm. Ikkita holatdan bittasi uchun tanlab
olingan 3-jadvalda keltirilgan splayn
funksiyalarning grafiklari.

Xulosa. Karyer borti trayektoriyasining
gavariq shaklini qurish uchun kubik splaynlar usuli
va eng kichik kvadratlar usulini qo‘llash bo‘yicha
tadgiqotlar o‘tkazildi. Ushbu usul pog‘onalar va
giyaliklarning silliq, uzluksiz geometriyasini yara-
tish uchun samarali vosita bo‘lib, bu bevosita karyer
bortining ustuvorligiga, konchilik ishlarining xavf-
sizligiga va iqtisodiy samaradorligiga ta’sir qiladi.
Kubik splaynlar usuli karyer relefining tabiiy shakl-
larini yugori aniglik bilan taxmin gilish imkonini
beradi, bu esa kon lahimlarining ustuvorligini

prognoz gilish anigligini oshirishga yordam beradi.
Bortning qgiyalik burchagini tanlash muhim jihat
bo‘lib, bu uning ustuvorligi va konchilik ishlarining
xavfsizligiga ta’sir giladi. Ish davomida ustuvor va
igtisodiy jihatdan magsadga muvofiq trayektoriyani
shakllantirish uchun qiyalik burchagini optimal
tanlashda karyer bortining gavariq shakli eng mos
kelishi ko‘rsatilgan. Tadqiqotning amaliy ahamiyati
taklif etilgan usuldan turli litologik va gidro-
geologik xususiyatlar sharoitida karyer geomet-
riyasini loyihalashda, shuningdek, ochish va gazib
olish ishlarini olib borishning yanada xavfsiz va
samarali texnologik sxemalarini yaratishda foy-
dalanish mumkinligi bilan izohlanadi. Ushbu tad-
gigot konchilik sanoati uchun muhim ahamiyatga
ega, chunki u Kkaryerlar relyefini geometrik
modellashtirish usullarini takomillashtirish, kon-
chilik ishlarining xavfsizligini oshirish va operat-
sion xarajatlarni kamaytirish imkonini beradi.
Keyinchalik, ushbu yondashuvning rivojlanishi
konchilik  korxonalari ishini  loyihalash va
optimallashtirish usullarini takomillashtirishga yor-
dam berishi mumkin.
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